Six patients were reviewed who had small angiomyolipomas (1 .2-4.0 cm) that contained tiny amounts of fat. A GE 8800 scanner was used in two patients and a GE 9800 in five; in one patient, one scan was obtained with each machine. Standard 1 0-mm-thick sections were used in all cases; four patients also were studied with 5-mm sections.
Detecting the existence of fat in a renal lesion will establish the diagnosis of angiomyolipoma and is the only radiologic finding that can differentiate it from renal cell carcinoma. Thus, unnecessary surgery will be avoided in these cases.
Angiomyolipoma of the kidney, also called renal hamartoma,
can be diagnosed noninvasively and with great accuracy by modern imaging techniques because fat within these tumors is usually shown readily by sonography and CT [i -61. However, some angiomyolipomas contain only tiny amounts of fat that can be easily overlooked unless searched for carefully in the CT study. Careful sampling of lowdensity regions within the mass must be performed, and the use of nonenhanced scans and thin sections (5 mm) will increase the chances of establishing the presence of fat within the tumor. Presentation of representative cases and a discussion of the techniques necessary to improve the detection of small amounts of fat are the purposes of our report.
Materials and Methods
Six patients were reviewed who had small angiomyolipomas (1 .2-4.0 cm) that contained tiny amounts of fat. A GE 8800 scanner was used in two patients and a GE 9800 in five; in one patient, one scan was obtained with each machine. Standard 1 0-mm-thick sections were used in all cases; four patients also were studied with 5-mm sections.
In all patients, scans
were obtained with IV contrast material; three patients had unenhanced scans as well. In total, 45 g of iodine were administered by the rapid bolus-infusion technique. Fatty tissue was considered to be present within a tumor if a region-of-interest value of -10 H or lower was found within the tumor. Region-of-interest measurements were used that included at least a total of three adjacent pixels. In three cases, the region-of-interest measurement included nine pixels or more. CT scanners were calibrated daily with a phantom. chosen to conform in size and shape with the angiomyolipomas were reviewed to determine the presence of areas of low attenuation within the tumors. Scans were obtained on the equipment already described with and without contrast enhancement.
Ten-millimeter sections were made in all patients; 5-mm sections were available in 73 cases.
Results
Six patients with renal angiomyolipomas of i .2-4.0 cm were included in the study; the three men and three women were 43-68 years old (Table i) . Fat was identifiable within the lesion on i 0-mm-thick contrast-enhanced CT sections in three cases (-i 0 H or lower), was suggestive in one case (0 to -9 H), and was not seen in two cases. In the one patient in whom i 0-mm contrast-enhanced CT sections were only suggestive of fat, the 5-mm enhanced scan indicated it was definitely present. In three patients, 5-mm CT sections were obtained without IV contrast material. In one of these, the fat content of the tumor was detected more readily than on the contrast-enhanced scan. In the other two, the nonenhanced has also been used, especially to stop acute bleeding [7] . In the past, surgical removal was common because of the inability to distinguish the lesion from renal cell carcinoma.
We studied six patients with renal angiomyolipomas in which minimal amounts of fat were evident on CT, and we Measurements as low as -17 H were obtained.
Because of fat detected In lesion, surgery was avoided. Follow-up sonography and noncontrast CT over a 3-year period revealed no change In lesion size. Because fat measurement value was borderline, tumorectomy was performed. Pathologic diagnosis was hamartoma with mostiy myomatous tissue and a small focus of fat In lesion center.
analyzed the CT techniques that best show the fat. All six matic. We were unable to find a small, well-marginated liposarcoma that could be confused with an angiomyolipoma in our own material or in a literature search. Teratoma is extraordinarily rare and can be recognized by its calcium content.
It is only a small percentage of hamartomas of the kidney that do not contain fat (angiomyomas) [1 3, 14] . One such case has been reported that was diagnosed correctly without biopsy because of its association with lymphangiomyomatosis [1 5] . In patients with tuberous sclerosis, some of the multiple renal hamartomas will not show fatty areas within the tumors. However, in such cases, the diagnosis is assumed and rarely is a clinical problem. However, when tuberous sclerosis or lymphangiomyomatosis is not associated with the case, a hamartoma that does not contain fat cannot be diagnosed without biopsy.
CT of renal cell carcinoma does not reveal islands of fat in the tumor similar to those in angiomyolipoma.
None of the CT scans in patients with well-marginated (4 cm or smaller) carcinomas in our series showed the presence of fat within the tumor, and we were unable to find reference in the literature to such an occurrence.
Care must be taken to be certain that fat in the renal sinus or perirenal tissues, which occasionally becomes engulfed within the tumor, is not confused with the intrinsic tissues of the tumor. However, the nature of the growth pattern of the neoplasm and its position in the kidney should indicate whether any fat seen in the tumor is part of the neoplasm or encompasses adjacent fatty tissue, particularly in the comparatively small, marginated lesions described in our series. In one report of two children with Wilms tumor [1 6 ] fatty elements were found. This can occur because the nonepithelial stromal portion of the tumor may undergo metaplastic change to cartilage, bone, adipose tissue, and muscle [1 7] . However, these cases of Wilms tumor would not be confused with the kind of tumors discussed in this article.
